R ecent reports in the peer-reviewed literature and lay press [1] [2] [3] have suggested what would be a very positive development: improvements in the survivability of assault-related gunshot wounds, as reflected by a decline in the case-fatality rate for firearm assault. These reports have relied on mortality data from the National Center for Health Statistics and nonfatal injury data from the National Electronic Injury Surveillance System (NEISS)-All Injury Program (AIP). The authors of these reports attribute the good news to improvements in emergency medical services and clinical care for severely injured patients. But published analyses of other aggregated clinical data show that the case-fatality rate for firearm-related injuries has remained stable or increased in recent years. [4] [5] [6] We assessed the validity of the reported estimates that the case-fatality rate for firearm-related assaults is decreasing. Our investigation focused on the NEISS.
METHODS
NEISS is a stratified probability sample of US hospitals that have more than 6 beds and provide 24-hour emergency care. Through an interagency agreement between the Consumer Product Safety Commission and the Centers for Disease Control and Prevention (CDC), information regarding all patients with gun-related injuries treated in NEISS hospital emergency departments (EDs) has been collected since June 1992. 7 NEISS data are used to produce 2 sets of national estimates of the annual number of firearm gunshot injuries. The first is on the basis of a subsample of hospitals utilized in the NEISS-AIP. The CDC reports those estimates in their Web-based Injury Statistics Query and Reporting System. 8 The second is on the basis of the complete sample, and results are available as the NEISS Firearms Injury Surveillance Study (FISS). 8 We used 
Sample and Weights
The NEISS-FISS data are from a stratified sample of geographically defined primary sampling units (PSUs), with 4 strata on the basis of hospital size (as operationalized by the number of annual ED visits) and 1 children's hospital stratum. 9 We included at least 91 PSUs in each of the years under consideration. Further information about the sampling strategy used in NEISS-FISS is available in a CDC-issued codebook. 10 NEISS employs sample weights to produce national estimates of the number of gunshot cases. Each sample weight represents the inverse of the probability of the selection of the case. The average weight for assault cases in 2012 was 24.9 (53 293/2137). The sample weights are computed monthly and are adjusted for nonresponse; if an ED in the sample fails to report, other EDs in the same stratum are up-weighted for that month.
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Classification of Cases
Gunshot cases are included in NEISS-FISS if they are "nonfatal"; that is, the ED discharge code indicates that they are alive at the point of discharge. (It is relatively rare for a gunshot death to occur following discharge from the ED. Most deaths occur at the scene, during transport to the hospital, or in the ED.) 12 Each case included in NEISS-FISS is coded for the intent of the shooting. The intent categories include assault, self-harm, unintentional, and legal intervention (caused by police or other legal authorities, including security guards). NEISS hospital coders work from medical-provider recorded information in the patient's medical chart.
Each intent code is understood to be "confirmed or suspected." "Unknown circumstance" is available as a distinct code and reported in FISS. (Conversely, unknown circumstances are merged with "unintentional" shootings in AIP.) Coders differ in the use of intent codes, and indeed, in some reporting hospitals and years all the gunshot cases were coded as "unintentional" or "unknown circumstance." We do not know the source of these disparities in coding practice.
Statistical Analysis
We conducted the statistical analysis using Excel 2013 (Microsoft, Redmond, WA). The goal of the statistical analysis is to explore the possibility that the strong trend in firearm injuries from assaults and the corresponding trend in the assault case-fatality rate are artifacts of technical problems with the NEISS-FISS data series. Consumer Product Safety Commission staff provided the PSUlevel raw data in personal communication.
We found 2 possible problems. The first was that in several instances hospitals that withdrew from the sample were replaced with hospitals that had far more gunshot cases, including assault cases. The second was a strong downward trend in the number of cases classified as "unknown circumstance," suggesting that cases that would have been identified as "unknown" in 2003 were assigned to one of the substantive categories (including "assault") in 2012.
Our statistical analysis adjusted for both the "replacement" problem and the "unknown circumstance" problem. The adjustment for the replacement problem was confined to the instances in which NEISS replaced a sample hospital with another hospital in the same PSU. The adjustment for the replacement problem was simply to replace the firearm assault gunshot injury count from the new hospital with the count observed in the last complete year the original hospital was included in the sample. That substitution serves to adjust for the observed tendency (during the decade under consideration) for the substitute hospitals to report far more gunshot cases than did the original hospitals. This adjustment strategy reflects a reasonable expectation that there would typically be little year-to-year change in the number of gunshot cases in a PSU.
The adjustment for the declining number of "unknowns" in the national sample is to distribute all cases classified as "unknown" in proportion to the number of cases assigned to each of the other circumstances in each year nationwide. For example, if 40% of the nonfatal cases with known circumstance were classified as "assault," we added 40% of the cases classified as "unknown" to the number of assaults. This adjustment is valid assuming that the true distribution of the "unknowns" is the same as the distribution of known intents in each year.
It is important to note that these adjustments do not serve to establish the true trend in assault firearms injuries or in the casefatality rate. Rather they establish that the observed trends are heavily biased by evident problems with the NEISS time series.
Our statistical analysis followed the convention of reporting NEISS point estimates, without considering random sampling error. We focused on the possibility of systematic error, not of random sampling error (confidence intervals for the unadjusted estimates of assault-related nonfatal gunshot injuries are shown in Table A , available as a supplement to the online version of this article at http:// www.ajph.org).
We extracted data for national counts of firearm injury deaths from CDC's Web-based Injury Statistics Query and Reporting System, which in turn is derived from CDC's National Vital Statistics System mortality data. The Web-based Injury Statistics Query and Reporting System provides annual national counts for deaths caused by "firearms," classified by intent. For our purposes, the relevant intents are homicide, legal intervention, suicide, and unintentional. Each of these has a natural association with the NEISS-FISS intent codes, and in particular "assault" matches with "homicide." We defined the case-fatality rate as the ratio of the relevant-intent death count to the sum of that death count and the estimate of nonfatal cases.
RESULTS
In 2012, the NEISS-FISS estimate of the number of nonfatal gunshot cases treated in EDs was 74 007. Of these, 72.0% were classified as assault, 17.8% as unintentional, A possible explanation for the implausible increase in gunshot cases for PSUs 41 and 51 is that the replacement hospital happened to be the lead treatment facility for gunshot cases. Note, however, that our adjustment process is not motivated by the belief that the old hospital is more representative than the new one. Rather, the adjustment is motivated by our goal of eliminating the distorting effect of the replacement on the observed 10-year trend.
As shown in Table 1 , for the decade 2003 to 2012 the total NEISS-FISS estimate of the number of nonfatal cases classified as "assault" increased by 49% (from 35 768 to 53 293). During that time period the firearm homicide count actually declined slightly. The diverging trends resulted in a sharp decline in the implied case-fatality rate, from 25% to 18%, suggesting a considerable improvement in the survivability of gunshot wounds. But following the 2 adjustments, the trend was flat during that period, equal to 22% in both the first and last years with little variation in between. Figure 3 demonstrates the importance of the tendency for replacement hospitals to have more gunshot cases than do the hospitals they replace. The top line plots the unadjusted national estimates of assault cases, the first column of Table 1 . The middle line plots the estimated total for PSUs with no replacement, and the bottom line is the estimated total for the 15 PSUs that did experience a replacement. The upward trend in the national total is entirely because of the strong upward trend in the PSUs with replacements.
representing the same PSU) and to a downward trend in the likelihood that assault cases were classified as "unknown circumstance."
Our findings are supported by findings from other national and regional data sources. An analysis of the largest national sample of inpatient hospital discharges from 2003 to 2011 found that the case-fatality rate for firearm-related hospitalizations remained stable, 5 whereas the national registry of trauma cases reported firearm-related trauma case-fatality rates from 2003 to 2014 that were virtually unchanged. 4 Focusing particularly on firearm-related assault, a census of California hospital discharge records from 1992 to 2010 reported that case-fatality rates for firearm assault injuries increased from 1992 to 2002 and remained stable thereafter. 6 We note that the case-fatality rates we have documented in this study (and others) are biased upward because some nonfatal gunshot cases are not treated in a hospital. However, the vast majority of nonfatal cases are treated, 13 so the bias is small. More important for our purposes, there is no reason to expect that there is any trend in the proportion of nonfatal cases that go untreated over the decade under study.
PUBLIC HEALTH IMPLICATIONS
Our study suggests that the recent trend in firearm homicides is proportional to the number of firearm assaults resulting in gunshot injury and has not been noticeably influenced by changes in the lethality of firearm violence. Other national data on assault-related injuries and reports from individual trauma centers support that conclusion.
